User stories allow customers to easily communicate desired specifications as part of Agile Software Development methods. When elicited from groups instead of individuals, the number of stories generated and the comprehensiveness of the stories is likely to increase. We present a 2 X 2 study design involving group vs. individual user story brainstorming with one or two sentence vs. unlimited user story length.
INTRODUCTION
Software development remains a challenging process with nearly half of the projects considered late, over budget, and completed with fewer features than planned (Rubenstein 2007) . Poorly defined requirements are considered to be a leading factor in project failure (Hofmann and Lehner 2001) . Agile software development methodologies address difficulties of developing requirements resulting from rapidly changing customer needs by allowing a development team to respond quickly to changing requirements (Highsmith and Cockburn 2001) . They encourage incremental releases, cooperation between customer and developers, simplicity (ease of learning), and adaptivity (Abrahamsson, Warsta, Siponen and Ronkainen 2003). User stories are an integral part of several Agile methodologies including XP and Scrum (Beck and Fowler 2000; Cohn 2004) . A user story is an account in the user's own words of a way that (s)he would like to use the software and enables the communication of software requirements without needing familiarity with a specific method of delivery or jargon (Cohn 2004 ). While using stories as a means of gathering requirements has been shown to be beneficial in a number of studies (Alvarez and Urla 2002; Ima and Benyon 1999; Sutcliffe 2003) , collecting system requirements in the form of user stories can also be problematic for several reasons: A customers' tacit knowledge may be partially hidden, stories are subject to multiple interpretations and personal bias, and the completeness of the set of stories is difficult to determine (Sutcliffe 2003 ). These problems may be addressed by collecting stories in groups. Group story telling can create an environment that supports evaluation of experience and promotes problem-solving (Banks-Wallace 1998). This can help surface conflicts in goals among users and enable them to create shared understanding. Group story telling can also help elicit the tacit knowledge of participants with the richness of several different perspectives (Valle, Prinz and Borges 2002).
The purpose of our research is to understand how group generated stories differ from those generated by individuals. A key criterion to assess the quality of a set of requirements is completeness , with a minimal amount of conflicts and overlaps in requirements (Grünbacher, Halling, Biffl, Kitap and Boehm 2004). We therefore compare individual and group storytelling in terms of the level of completeness and lack of overlaps or conflicts in requirements.
In the following section we define stories and explain their use in software engineering. We then explain the design of our study. The paper concludes with a discussion of the envisioned contributions and expected challenges regarding the further execution of the study.
BACKGROUND
User stories are narratives retelling personal experience (Creswell 2006) . Stories help to assist in making sense of our experiences (Bell 2002) . In software engineering, stories are used and structured in at least two different ways. First, stories may be used as a means of understanding the experiences and needs of users. They can capture the experiences of users with a current system as well as aid in capturing the desired attributes of a system (Alvarez et al. 2002) . In Agile Software development stories are structured in a way that helps stakeholders to easily relate essential details of software requirements for a new system. Stories must focus on the experience of the user and must be short enough to fit on an index card (Cohn 2004 ; Jeffries, Anderson and Hendrickson 2000). These short stories are then used as conversation starters with developers who confirm the details of the story in acceptance tests on the software (Jeffries et al. 2000) .
Eliciting requirements in the form of user stories allows stakeholders to convey their needs in a way that is natural to them, allowing them to relate more tacit knowledge (Alvarez et al. 2002) . Details of stories are worked out between developer and customer through oral communication, thus avoiding errors of interpretation which may occur with written requirements (Jeffries et al. 2000) .
When stories are collected from individuals, valuable information might not be volunteered by users as they might assume it is already known to the requirements engineers, or forget abnormal cases (Sutcliffe, 2003) . Allowing users to generate stories in groups can alleviate some of the aforementioned shortcomings of collecting user requirements with stories individually. Story telling in groups allows a problem to be seen from multiple perspectives (Valle et al. 2002) . When users tell stories in groups, the knowledge of one user can be expanded by another user, since the knowledge of one user helps to activate the knowledge of another group member (Leal 1993) .
With this understanding of the benefits of group storytelling, we propose to test the following hypotheses: There will be a main effect of group composition on story quantity, comprehensiveness, and uniqueness such that individuals working in groups will generate:
H1: A larger quantity of stories than individuals working alone, H2: More comprehensive stories than individuals working alone, H3: More unique stories than individuals working alone.
We will also be testing whether or not story length (one to two sentence or unlimited story length) affects these dependent variables and whether or not there are any interactive effects between the independent variables on the dependent variables. As this is an exploratory study, we would like to test whether or not the more structured user story form used in XP (Beck et al. 2000) benefits users in transferring the desired attributes of a system.
METHODS

Participants
Participants will be 84 voluntary college students recruited from a Midwestern university. Course credit or extra credit may be awarded for some subjects. Random assignment will be implemented to ensure participants are evenly distributed across treatment groups. Gender and racial representation is expected to be consistent with the proportion of the population at the university.
Independent Variables
Group Composition. Participants will generate stories either individually or in a small group. In the individual treatment group, three individuals will generate user stories for a text book exchange system by themselves. In the group condition participants will be randomly assigned to a group of three individuals to generate user stories.
Story Length. Participants will be informed that they should provide descriptions either in one or two sentences or be told that there is no limit on how long the description of features they provide.
Dependent Variables
Quantity. The number of requirements coded from user stories generated by subjects
Comprehensiveness. The comprehensiveness of the requirements coded from user stories will be assessed in a manner similar to Pitts and Browne (2007) . Comprehensiveness is determined by the number of predetermined categories covered by the requirements generated (breadth) as well as the number of requirements in each category (depth).
Uniqueness. Story uniqueness is the extent to which stories generated do not overlap or duplicate the functionality of other stories generated.
Additional Measures. Participants will complete additional measures assessing their perceptions and attitudes towards the story generation process, including demographic information, satisfaction with the process, understanding of the generated stories, and level of agreement regarding the generated stories.
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Design This study employs a 2x2 between-participants factorial design composed of two factors each at two levels: group composition (individual versus 3-person group), and story length (Two sentence story versus no length requirement).
After providing a brief introduction explaining the purpose of the research, participants will provide consent and be randomly assigned to one of the experimental conditions. Participants will then complete a brief demographic questionnaire and receive answers to any questions they may have. The session will begin with a script read to subjects providing a description of the project as well as delineating the task required of the subjects. A sample script can be seen in Appendix A. All conditions will last 40 minutes. Following completion of the story generation task, all individuals will complete additional measures and receive debriefing.
Plan of Analyses
Descriptive statistics and correlations will be calculated for all variables of interest, as well as tests of univariate and multivariate normality. T-tests will be conducted to test for differences in group composition as a function of demographic variables, as well as to test for main effects of the manipulated independent variables on the dependent variables. Hypothesized interactions will be tested using ANOVA.
DISCUSSION
This research in progress describes how we will explore whether or not generating user stories in groups will result in a significantly more numerous and more comprehensive set of user stories. We will also understand the benefit of limiting story length and structuring user stories. Such understanding will provide insight for practitioners and researchers wishing to understand the benefits of group storytelling in the requirements elicitation setting. Creating this research design is not without challenges. We hope to assure that the user story generating task is fair between individuals and groups. We also need to be certain that our instructions are clear enough so that non-information systems majors can accomplish the task. 
Experiment Scripts
Every subject in the groups will be given the same overview description of the system to be designed as follows:
The Book Exchange is a website which will be designed to allow students at this university to buy and sell text books at a reasonable price. The website will not provide payment services; it will simply allow sellers to post items for sale, allowing potential buyers to search for their textbook offerings. The website will also have features that facilitate a buyer's search for textbooks. For example, the website will have access to which textbooks are required for a given course.
In the short user story treatment, the subjects receive the following instructions. In the treatment where user stories are not required, the experiment participants are encouraged only to provide stories about software requirements.
-Provide as many user stories as possible. A user stories is a story that provides a feature you think the system should have. A recommended form for a user story is: "As a <type of user>, I want <some goal> so that <some reason>." e.g. "As a buyer, I want to be able to see the prices of all the books so that I can decide whether to buy the book or not.
-Organize the stories into a given set of categories.
-Continue to brainstorm user stories Your stories should not be more than two sentences in length. You are NOT being asked to come up with a technical description of the website (i.e., it will use mySQL database for data storage). Instead we are asking you to describe what the website can do from the perspective of the website's users.
The experiment will be conducted in one hour long sessions and the experiment processes applied to each of four treatment groups are as follows:
-Individual story telling -Unprompted group: For this group, the session starts with letting the subjects complete a questionnaire. After that, the investigators give a short presentation about the purpose and the procedure of the session. Then, the subjects are trained on using GroupSystems. Next each subject is required to generate his/her user stories individually, i.e. no contact with other subjects is allowed, by typing them in a computer. After that, the individuals reorganizes their stories by putting them into the appropriate prioritization category: critical, important, and if resources permit. Finally, each member in the group will spend a portion of the time generating additional user stories. -Individual story telling -Prompted group: For this group, the session starts with letting the subjects complete a questionnaire. After that, the investigators give a short presentation about the purpose and the working process of the session. Then, the subjects are trained on using GroupSystems. Next each subject is required to generate his/her user stories individually, i.e. no contact with other subjects is allowed, by typing them in a computer. As the group brainstorms, prompts will be displayed relating to the overarching goals of the system. After that, the individuals reorganizes their stories by putting them into the appropriate prioritization category: critical, important, and if resources permit. Finally, each member in the group will spend a portion of the time generating additional user stories. -Group story telling -Unprompted group: For this group, the session starts with letting the subjects complete a questionnaire. The subjects are requested to provide stories only one or two sentences in length. Then the subjects are divided into groups of three people. After that, the investigators give a short presentation about the purpose and the working process of the session. Then, the subjects are trained on using GroupSystems. Next, each subject group is required to generate their user stories together by contributing user stories to the same electronic page or list at the same time. After that, the group reorganizes their stories by putting them into the appropriate prioritization category: critical, important, and if resources permit. Finally, each member in the group will spend a portion of the time generating additional user stories. -Group story telling -Prompted group: For this group, the session starts with letting the subjects complete a questionnaire. The subjects are requested to provide stories only one or two sentences in length. Then the subjects are divided into groups of three people. After that, the investigators give a short presentation about the purpose and the working process of the session. Then, the subjects are trained on using GroupSystems. Next, each subject group is required to generate their user stories together by contributing user stories to the same electronic page or list at the same time. As the group brainstorms, prompts will be displayed relating to the overarching goals of the system. After that, the group reorganizes their stories by putting them into the appropriate prioritization category: critical, important, and if resources permit. Finally, each member in the group will spend a portion of the time generating additional user stories. -
